Children vary extensively in their language skills at school entry, and a substantial part of this variation is due to disparities in language exposure prior to school. Because these differences have continuing impact on academic, cognitive and social development, prevention and intervention programs have been developed to address deficits in early experience with language and prevent continuing difficulties. We report the findings from a systematic survey of research on non-parental interventions, with the goal of identifying strengths and weaknesses in current literature which can inform current practice and also guide the design of future research. Studies were identified using a systematic search protocol of the communication and language intervention literature for children from birth through 5 years of age. One hundred and ninety studies published between 1975 and 2015 met the specified inclusion criteria, which included the experimental manipulation of at least one relevant intervention variable and applying and testing an intervention or practice with the purpose of improving child communication or language outcomes. The studies reviewed include some well-documented and validated intervention strategies that have potential to be useful for addressing the word gap. This survey of the literature exposes gaps in the knowledge base about language interventions for infants and toddlers. Inadequacies in reporting the characteristics of child and adult study participants as well as a lack of details about the application of interventions across child care and early learning settings or their effectiveness with economically, culturally and linguistically diverse populations are addressed. Implications for the design and reporting of future research to address the word gap discussed.
Introduction
The importance of environments that offer many and varied language-learning opportunities to infants and young children (e.g., Bakeman, Adamson, Brown, & Eldridge, 1989; Hoff-Ginsberg, 1985) was illuminated in early research conducted by Risely (1992, 1995) . Their research described patterns of children's early language-learning stimulation and documented disparities in the quantity of child-directed talk and the quality of language interaction that children from different socioeconomic backgrounds experienced across their first three years of life (Hart & Risely, 1992 , 1995 . They estimated a gap in language-learning experiences between children from the most and least advantaged socioeconomic (SES) backgrounds that not only predicted children's vocabulary at age three (Hart & Risley, 1995 , 2003 , but predicted later delayed receptive and expressive language, spelling and reading performance in early elementary school (Walker, Greenwood, Hart, & Carta, 1994) .
The early research conducted by Hart and Risley initiated an intensive professional discussion about the salience of early learning environments but has also generated critiques related to sample size and representation of children from minority backgrounds (e.g., Adair, Colegrove, & McManus, 2017; Baugh, 2017; Sperry, Sperry, & Miller, 2019) . The robust association between socioeconomic status and quantity and quality of input has however been replicated since Hart and Risley's study (e.g., Hoff, 2003; Huttenlocher, Waterfall, Vasilyeva, Vevea, & Hedges, 2010; Pace, Luo, Hirsh-Pasek, & Golinkoff, 2017; Rowe, 2008 Rowe, , 2017 ; and see Golinkoff, Hoff, Rowe, Tamis-LeMonda, & Hirsh-Pasek, 2018 and the introduction to this issue Walker & Carta, 2020) . Studies suggest that, for better or worse, children's earliest experiences with language greatly influence vocabulary development, reading skills and school performance (e.g., Burchinal et al., 2000; Catts, Fey, Zhang, & Tomblin, 2001; Dickinson & Porche, 2011; Huttenlocher, Haight, Bryk, Seltzer, & Lyons, 1991; Rodriguez & Tamis-LeMonda, 2011; Rowe, Raudenbush, & Goldin-Meadow, 2012) . Deficits in language exposure in children's earliest years may have later social and economic costs (Heckman, 2006; Shonkoff & Phillips, 2000; Warren & Walker, 2005) . Children who have limited language and literacy interactions may struggle to, or never, acquire reading fluency, social aptitude, or content knowledge needed for success in school (Burchinal, Roberts, Zeisel, Hennon, & Hooper, 2006; Catts, Bridges, Little, & Tomblin, 2008; Dickinson, Golinkoff, & Hirsh-Pasek, 2010) . As such, they are more likely to experience future dependency, relative social isolation, and behavior problems (Goldstein, Kaczmarek, Pennington, & Shafer, 1992; Greenwood, Walker, & Utley, 2002; Qi & Kaiser, 2003) .
Evident then, are the links between children's early language interaction with adults and their subsequent language, literacy, and social behavior (Aikens & Barbarin, 2008; Burchinal et al., 2011; Huttenlocher et al., 2010; Justice, Mashburn, Hamre, & Pianta, 2008; Landry, Smith, Miller-Loncar, & Swank, 1997) . Links between adult-child language interaction and children's early neural connectivity have also been documented (e.g., Kuhl, 2010; Romeo et al., 2018) . These associations underscore the importance of translating language intervention research into practice used by adults who provide intervention services to young children (Carta, Greenwood, Baggett, Buzhardt, & Walker, 2012) .
Purpose for this survey
The purpose for this systematic survey was to document the state of the literature on communication and language interventions implemented by early educators and interventionists who have responsibility for the care and education of infants and young children. Understanding the features of interventions that may contribute to their success or failure in improving language outcomes, as well as the strengths and weaknesses of the research evidence is necessary to inform prevention and intervention efforts to build the capacity of adults to provide children with language-learning experiences that may address the word gap.
The impact of poverty on child language learning
The role of communication and language abilities in cognitive, educational, and social functioning is made clear when these abilities fail to develop due to impoverished language input, developmental delay, and/or combinations of risk factors such as poor nutrition and medical care (Shonkoff & Phillips, 2000; Warren & Walker, 2005) . Children from socioeconomically disadvantaged or poverty backgrounds are at particular risk for developmental delays in language and other areas of development (ACF, 2015; NICHD Early Child Care Research Network, 2005; Yoshikawa, Aber, & Beardslee, 2012) . For the nearly 6 million children (i.e., 1 in 5 children under age six) who are growing up in poverty, as well as for the 11.5 million young children from low-SES households, deleterious consequences for development are too often a reality (Child Trends, 2016 ; Centers for Disease Control & Prevention, 2018; Heckman, 2006) . Differences in cognitive development have been documented for infants between 9 to 14 months of age experiencing poverty, compared to infants from advantaged homes (Halle et al., 2009; ). Fernald, Marchman, and Weisleder (2013) found that by 18 and 24 months of age, the impact of poverty on children's language development was evident in both reduced vocabulary and language processing skills. When development is compromised by growing up in poverty, the consequences may lead to later learning delays, developmental and social-emotional deficits/disability and to what may be considered, a national public health problem (e.g., Carta et al., 2012; Heckman, 2008; Hoff, 2003; Mendelsohn et al., 2011; Shonkoff & Phillips, 2000) .
Children with disabilities
Children with disabilities are vulnerable to the same environmental conditions known to impact language outcomes of their typically developing peers (Alexander & Entwisle, 1988; Rowe, Levine, Fisher, & Goldin-Meadow, 2009 ). Many children with disabilities may in fact, be in double jeopardy because of the compound and inter-related risk factors of poverty, minority, and disability status (Durkin et al., 2010; Mandell, Listerud, Levy, & Pinto-Martin, 2002; Tek & Landa, 2012) . Delays in the acquisition of language milestones are often one of the first indicators that a child may have developmental problems (CDC, 2013; Dale, Price, Bishop, & Plomin, 2003) . By kindergarten, most children receiving special education are referred for communication problems (Hebbeler & Gerlach-Downie, 2002; Wetherby & Prizant, 1993) .
The research literature provides multiple examples of classroom-based interventions that are effective in facilitating the language growth of children with disabilities (Fleury & Schwartz, 2017; Hepting & Goldstein, 1996; Schwartz, Thomas, McBride, & Sandall, 2013) . However, access to high-quality, inclusive child care programs that provide individualized intervention and support needed to meet children's specific learning needs, has been limited (Buysse, 2011; Odom, Buysse, & Soukakou, 2011; ).
Dual-language learners
The early learning experiences of one of the fastest growing segments of our society, children whose families speak a language other than English in the home, are not fully understood (Espinosa et al., 2017) . As with other minorities, children who are dual language learners (DLLs) disproportionately live in economically disadvantaged households (Centers for Disease Control & Prevention, 2018; Hoff, 2013) . Although an increasing proportion of children attending child care are DLLs (Espinosa et al., 2017) , they still represent a smaller number of children attending child care compared with other groups, with approximately 48% of Latino/a 4-year olds attending center-based care compared to nearly 70% of White and Black children. In their review, Hammer et al. (2014) reported that the amount of language exposure and usage by children who are DLLs plays a key role in promoting children's language development in one or more languages over time . Importantly, Buysse, Peisner-Feinberg, Páez, Hammer, and Knowles (2014) reported that children made gains from attending early childhood programs with respect to language and literacy. Similar findings related to dosage and opportunities for practice for DLLs attending early learning programs were also reported by Yazejian, Bryant, Freel, Burchinal, and the Educare Learning Network (ELN) Investigative Team (2015).
Child care, early education and intervention
Over 12 million children (61% of children age 5 and under) spend some portion of their week in child care, early learning programs, preschool, or nonrelative care (Laughlin, 2013 -Yazejian et al., 2015) have reported positive outcomes associated with the quality of child care for children from poverty backgrounds as well as ways to reduce the income-related achievement gap by providing interventions to increase school readiness and performance including language and literacy.
To identify those factors in early childhood programming most predictive of positive child outcomes, studies (Dowsett, Huston, Imes, & Gennetian, 2008; Howes, 1997; NICHD Early Child Care Research Network, 2004; Pelatti, Piasta, Justice, & O'Connell, 2014; Yazejian et al., 2015) have focused on structural variables (adult:child ratios, dosage, curriculum) while others (Burchinal et al., 2008; Justice, McGinty, Zucker, Cabell, & Piasta, 2013; Vernon-Feagans et al., 2013) have addressed process variables (caregiver-child interaction). Both are associated with caregiver responsivity and language stimulation (ACF, 2015; Zaslow et al., 2010) .
There is substantial evidence for the buffering or protective effects of high-quality child care/early learning programs for children who experience poverty-related risks for social-emotional, language and academic outcomes (e.g., Burchinal et al., 2006; Campbell et al., 2012; Family Life Project Key Investigators, 2013; Vallotton et al., 2012; Yazejian et al., 2015) . Considerable variability in quality exists, however, across child care programs (e.g., Phillips & Adams, 2001 ). This is a crucial issue because there is evidence suggesting that children who are at risk for poorer language and literacy benefit most from quality child care and early learning programs (Hindman & Wasik, 2013; Vernon-Feagans et al., 2013) . However, children from low-SES backgrounds are less likely to access quality early childhood programs when they are infants or toddlers and therefore, may not receive an optimal dosage if they begin child care after their first or second year (Yazejian et al., 2015) . Children who would most benefit from enriching language and literacy environments instead are more likely to be cared for in unlicensed programs with caregivers who may have less education, fewer resources or opportunities for professional development, or may experience inconsistent caregiving arrangements with relatives or friends (Justice et al., 2008; Love et al., 2012) . Under these circumstances, it is more likely that children living in poverty will experience impoverished language stimulation during their earliest years (Burchinal et al., 2011; Markussen-Brown et al., 2017; Snow, Tabors, & Dickinson, 2001; Snyder et al., 2012 ).
Interventions to enhance language experience
Based on the transactional framework (Bronfenbrenner, 1994; Samaroff, 2000) that presumes that early communication development is facilitated by bidirectional, reciprocal and cumulative histories of interactions between a child and his/her environment, research on methods to enhance the communication and language development of young children has been conducted in homes and child care (Kong & Carta, 2013; Warren & Walker, 2005; Zauche, Thul, Darcy Mahoney, & Stapel-Wax, 2016) , with some of the earliest experiments conducted by Risley (1975, 1978) . These, and other studies, have demonstrated that when the quality and quantity of caregiver-child interactions was improved, child language outcomes improved (Burchinal et al., 2008; Fontaine, Torre, Grafwallner, & Underhill, 2006; Hirsh-Pasek et al., 2015; Walker, Bigelow, & Harjusola-Webb, 2008 ).
Milieu and responsive teaching approaches
Naturalistic conversation-based models of language interventions include milieu and prelinguistic milieu teaching and responsive interaction models and associated strategies including, asking open-ended or "wh-questions asking "who?" "what?", commenting and labeling, prompting responses, inserting a brief time-delay, etc. (e.g., Goldstein et al., 1992; Harjusola-Webb & Robbins, 2012; Kaiser, Hancock, & Nietfeld, 2000; Peterson, Carta, & Greenwood, 2005; Tannock, Girolametto, & Siegel, 1992; TrentStainbrook, Kaiser, & Frey, 2007; Warren et al., 2008; Yoder & Stone, 2006) . These intervention models provide the foundation for many of the intervention practices used with infants and young children with and without special needs (Dunst, Raab, & Trivette, 2012; ).
Dialogic/shared book reading
Dialogic and shared book reading (Dale, Crain-Thoreson, NotariSyverson, & Cole, 1996; Klass, Dreyer, & Mendelsohn, 2009; Towson, Fettig, Fleury, & Abarca, 2017 ) is an evidence-based practice used to facilitate emergent literacy skills. In dialogic and shared book reading, an adult (e.g., teacher, parent) and child or a group of children, read a book together while the adult uses a variety of strategies including those described above to facilitate children's active involvement in practicing language during book reading (e.g., Wasik, Hindman, & Snell, 2016) . Dialogic reading emphasizes the verbal interactions between the adult and child, prompting responses from the child, expanding upon the child's responses, and encouraging the child's participation in reading and practicing language (Fleury & Schwartz, 2017; Mol, Bus, de Jong, & Smeets, 2008 ).
The role of vocabulary
Vocabulary development is incremental, requiring repeated exposure and multiple interactions with words (e.g., Marulis & Neuman, 2010; Wasik et al., 2016) . Children who are exposed to rich language-learning experiences have more opportunities to learn vocabulary and to practice using language than children who do not have these experiences (Hart & Risley, 1995; Pan, Rowe, Singer, & Snow, 2005; Rodriguez & Tamis-LeMonda, 2011) . Without opportunities to build their vocabulary, many children are not adequately prepared to benefit from the language and literacy instruction they will receive in school (Dickinson et al., 2010; . Thus, when children experience less than adequate vocabulary exposure in their earliest years, it is extremely difficult for them to make up for years of missed language-learning opportunities, and they may consequently never acquire average levels of reading fluency by 3 rd gradeatts, Catts et al., 2008; Gilkerson et al., 2018; NICHD Early Child Care Research Network, 2005; Storch & Whitehurst, 2002; Walker et al., 1994) . Preventive interventions translated from research to practice so they can be readily used at scale are needed to address this problem (Greenwood et al., 2017) .
Aims and research questions addressed in this survey
The aim of this survey was to characterize the features of intervention studies focused on communication and language for infants and young children between birth and five years to identify strengths and weaknesses of current knowledge. As a first step, we describe the parameters of studies conducted to address language delay and promote communication and language to inform the design of future studies and contribute information needed for interventions to be translated into practice and taken to scale (e.g., Beeghly, 2006; Greenwood et al., 2017; Hassinger-Das, HirshPasek, & Golinkoff, 2017) . To mitigate the word gap, an in-depth understanding of the features of current research is needed with attention to the characteristics of children and adults with whom intervention research has been conducted, the settings in which intervention practices are delivered, the methods used to deliver and test interventions, the extent to which fidelity of intervention implementation is measured, and outcomes attained (e.g., Dunst, Trivette, & Raab, 2013; Knoche, Sheridan, Edwards, & Osborn, 2010) .
To identify the strengths and weaknesses in the literature on interventions and practices aimed at improving language outcomes for infants/young children, the Bridging the Word Gap Research Network (Carta, Greenwood, & Walker, 2014) convened interdisciplinary topical work groups to survey and summarize the extant literature on early language intervention. Here we report on a systematic survey of this intervention literature to document the "who," "what," "where," and "how" with respect to published language interventions delivered by non-parental caregivers, educators and therapists in child care/early learning and intervention settings.
The research questions addressed were: 1) What are the characteristics of the intervention studies conducted to increase children's communication and language in terms of study sample sizes, settings, child socioeconomic, cultural, ethnic, linguistic diversity, disability and/or risk status? 2) What are the characteristics of adults delivering interventions to young children in child care, early learning/intervention programs? 3) What interventions, strategies and procedures have been used to enhance the communication and language development of children? 4) What is the quality of the research evidence related to design, fidelity of intervention implementation, measurement and evidence of effectiveness of outcomes?
Based on the results from these research questions, we discuss strengths and weaknesses in the extant research literature to identify priorities for future research.
Methods

Search procedures
This research synthesis, conducted under the auspices of the Bridging the Word Gap Research Network (BWGRN) (blinded), is one of several included in this special issue undertaken to analyze the state of language intervention research conducted with infants and young children over the past 40 years. In this study, we analyzed the extant literature aimed at non-parental caregivers delivering intervention to infants and young children in child care, early learning and intervention programs to inform current and future intervention research.
Literature databases and search terminology
In this section, we describe the systematic review process employed to identify studies and assemble a database addressing language and communication interventions with infants and young children. The methods used to populate our core literature database were informed by Cooper, Hedges, and Valentine (2009) AND (parent* OR mother* or father* OR caregiver* OR teach* OR adult* OR "child care" OR childcare) AND (poverty OR "at risk" OR low-SES OR disab* OR bilingual OR DLL). This search string yielded 9766 articles. To ensure that the scope of relevant articles was identified, additional targeted searches using search terms defined by the BWGRN research team and work group members were also conducted yielding an additional 3048 articles for initial review.
Inclusionary and exclusionary criteria
To identify studies for inclusion in the BWGRN literature database, articles were then screened for relevance using the following inclusionary criteria: 1) published in peer-reviewed journal articles between Jan. 1975 through Mar. 2015; 2) conducted with children ages birth to 5 years; 3) focused on manipulating an independent variable, applying and testing an intervention and/or practice to improve child communication and/or language outcomes as a dependent variable. Studies that did not present empirical intervention research (e.g., conceptual or theoretical papers, descriptions of general practice, curricula, surveys, policy reports or presentations), publications included in books, chapters, reports; dissertations or theses; research reviews; case or clinical studies with one participant; studies conducted with children outside of the age range, and articles written in languages other than English were excluded. Following the removal of extraneous and duplicate articles, 1494 articles were retained (see Fig. 1 , the Preferred Reporting Items for Systematic Reviews and MetaAnalysis; PRISMA Chart). Studies retained in the database were then subjected to a title, abstract and/or full-text review by research members to determine whether the study addressed the application of an intervention in which an independent variable(s) was included, or was descriptive and/or a prospective report. Following this process, 513 articles from the BWGRN database qualified as being intervention studies and were retained (Fig. 1) .
Database management
Citations and PDF copies of all the articles were stored in an online open-source reference management software database and application, Zotero (Center for History & New Media, 2006) . The Zotero database web browser application permitted PDF copies of articles and associated metadata identified through the search process to be downloaded and stored for further review and analysis. Following application of the inclusionary/exclusionary criteria for the larger core database, studies retained in the collection were sorted and tagged using color codes for topical relevance for each BWGRN work group (e.g., Parent Interventions; Child Care, NonParental Interventions; Intervention Implementation; Risk Factors; Cultural and Linguistic Diversity; Community; and Methodology), stored and maintained in the Zotero database application to facilitate the coding process described below.
Coding procedures
A coding survey used for analyzing studies meeting the inclusionary criteria was developed using Qualtrics TM , a web-based survey development software program. The BWGRN executive research team, with expertise in early childhood research and methodology, developed a 110-question survey to address issues relevant to communication and language intervention research. Informing the development of the survey were resources including the What Works Clearinghouse Procedures and Standards Handbook 3.0 (WWC Procedures and Standards, 2014), the Division for Early Childhood Recommended Practices (DEC-RP, 2014) (see Cook, Tankersley, & Landrum, 2009; Kratochwill et al., 2013; Odom et al., 2005; Snyder, 2006) . Broadly, the coding survey questions included: citation information, purpose of the study, child and adult participant characteristics including cultural and linguistic diversity, disability and risk status, research design, numbers of participants and attrition, intervention type, length and procedures, measurement features -technical adequacy, fidelity of intervention, training and professional development, analytic approach, reported results, study limitations and implications. A copy of the coding survey is available in online supplementary material to this manuscript.
Coding certification and reliability
Prior to coding studies selected by each of the BWGRN work groups, research staff were trained and certified on the coding survey. Representative studies, two using group research methodology, and two employing single-subject research methodology were selected for this purpose. Members of the executive BWGRN research team reviewed and master-coded each study to establish the certification criteria for coders. To meet certification standards, coders were required to reach 85% or higher interrater agreement with each of two master coded studies. Once coders met the certification criteria, they were assigned studies from the core literature database that had been selected by each of the work groups to code using the BWGRN Coding Survey. A total of 494 studies were coded by a certified primary coder and reserved for analysis. From that group of studies, 190 studies published between Jan. 1980 through Mar. 2015 met the criteria for inclusion in the present survey ( Fig. 1 ) (bibliography available in online associated Supplementary material).
Reliability
For the purposes of evaluating interrater agreement, 20% (99) of the coded studies from the larger core database were randomly selected and independently coded by a second certified coder from the research team. Agreement between the paired records was calculated using the formula: Percentage Agreement = [100 × (#matches/total questions)]. Overall average interrater agreement across coders for the 99 studies randomly selected (M = 92.4%). The average interrater reliability for individual questions was (M = 90.0%). For the present analysis, out of 190 studies selected, 24% (46) were coded for interrater agreement reliability. The average interrater agreement was (M = 93%).
Analytic procedures
General descriptive analytic procedures were used to examine the studies included in this survey of the literature. In these analyses, we report counts and percentages of studies broken down by critical sample, population, methodological, and intervention parameters addressed in the Bridging the Word Gap Literature Survey questions (see online Supplementary material to this article). Given the purpose of this survey of the literature, where possible, Chi-Square analyses were used to reflect comparisons across studies reporting the inclusion of children and families described as being from low-socioeconomic or poverty backgrounds (Low-SES/poverty subset). Studies included in this subset were those reporting annual income below a specified level or federal poverty guidelines and/or eligibility for federal subsidies or participation in state or federal programs or services for low-income, underresourced families and children (i.e., Medicaid, Early Head Start; EHS, Head Start; HS, Women, Infants and Children Supplemental Nutrition Program; WIC, Free and Reduced Lunch-PL 111-296, Healthy Hunger-Free Kids Act) and are used in the following comparative analyses.
Results
Results are reported for the 190 studies that met the inclusionary criteria for an intervention study addressing communication and language conducted in child care, early education, and/or intervention programs by non-parental adults. Results highlight areas where the research literature provides information about the samples of children and families who have participated in intervention studies, the adults who have implemented or delivered the interventions (e.g., child care providers, early educators and interventionists), descriptions of the methodology used to evaluate the impact of interventions used to improve child communication and language outcomes that may have implications for interventions addressing children's early language-learning opportunities. Below, we report results regarding the description of the study sample, settings in which studies were conducted, and characteristics of child participants.
Study and child characteristics
Research Question 1
To address Research Question 1, study and child demographic characteristics including sample size, setting features, child age, gender, socioeconomic, cultural, ethnic, linguistic, disability and risk status of the children included are reported (see Table 1 ).
Sample size and attrition
Overall, study sample sizes for the studies conducting interventions with infants and young children were small. The majority of studies reported included 10 or fewer child participants. Studies reporting sample sizes exceeding 200 were rare (see Table 1 ). Attrition levels were reported in 80% (n = 152) of the studies. While most studies reported no (zero) sample attrition, when reported, attrition was more common in the low-SES/poverty subset of studies compared to studies that did not include low-SES/poverty populations, X 2 (6) = 32.06, p < 0.001.
Setting features
The settings or locations in which interventions delivered by non-parental early educators and interventionists were delivered to children and features of those settings varied across studies. As presented in Table 1 , close to three quarters of the studies included in this survey reported taking place in child care, early education and/or intervention programs. These included publically and privately funded early childhood care and education programs as well Note. Categories may not total 100% as survey items and/or participant characteristics were not mutually exclusive.
as community-based and research clinics in which communication and language interventions were implemented to infants and young children. Just over a quarter of those studies, indicated that children with and without disabilities were included. Close to ten percent of the studies reported that the program in which the study was completed served children with disabilities specifically. For the low-SES/poverty study subset (n = 66) it was more likely that studies were conducted in child care or early learning programs (44) X 2 (1) = 15.46, p < 0.001, compared to studies in the non-poverty sample. Children from lower-SES or poverty backgrounds were less likely to be included in studies conducted in healthcare or medical programs, speech and hearing clinics, or in research labs or clinical settings, X 2 (1) = 6.25, p < 0.05. Differences by SES group were not detected for interventions delivered in homes by non-parental interventionists compared to other settings. Socioeconomic status of child participants was not reported for studies conducted in community settings (i.e., parks, libraries).
Age of child participants
Most of the studies reported including child participants who were preschool age or between 3 to 5 years old (36-59 months), while infants (0-11 months) were included in under 5% of the studies (see Table 1 ). All studies reporting inclusion of infants were found in the low-SES/poverty subset, X 2 (1) = 13.65, p < 0.001. Studies of older children were represented in both the low-SES/poverty subset and the non-poverty subset.
Gender of child participants
Studies wherein investigators reported the gender of child participants indicated that males were included in almost three quarters of the studies whereas females were included in closer to half (see Table 1 ). In general, the proportion of female or male child participants was similar in the low-SES/poverty subset of studies compared to studies including non-poverty samples with no significant differences found for gender.
Race/ethnicity of child participants
Just under a quarter (n = 46) of the 190 studies reported information about the race or ethnicity of child participants. Reporting of race was more common in the studies included in the low-SES/poverty subset, X 2 (1) = 12.70, p < 0.001. Of the studies reporting race or ethnicity of child participants, close to three quarters reported including children identified as White/Caucasian (see Table 1 ). Just over half of the studies reporting race indicated that Black/African American children were participants, while fewer than half reported that Hispanic/Latino/a children participated. In studies of low SES or poverty samples, Black, X 2 (1) = 10.47, p = 0.001, and Hispanic, X 2 (1) = 10.09, p = 0.001 children were however disproportionately represented, compared to White or other racial/ethnic groups. Children identified as Multiracial or from other racial backgrounds were not represented differentially across studies including low-SES/poverty samples, compared to nonpoverty samples -although, with very few studies reporting race, caution in interpreting these results is advised.
Home language status
In terms of primary language spoken by the child and/or family, a little over a quarter of the total sample of studies (N = 190) reported including children whose primary home language was other than English (Dual Language Learners; DLL). Home language status however, was not specified or reported for over three quarters of the total studies included; as a result, caution should be used in interpreting these results.
In those studies reporting the DLL status of child participants, slightly over half indicated that Spanish was the participants' primary home language. Almost three quarters of the studies that reported including children who were DLL, were also included in the low-SES/poverty subset, X 2 (2) = 42.35, p < 0.001. Therefore, a higher proportion of the studies in the low-SES/poverty subset reported including children who were DLLs. Further comparison of these samples indicated that it was also more likely that the language used to deliver the intervention differed from the child's reported home language in the low-SES/poverty subset (21%; n = 14), compared to no (zero) instances reported for the non-poverty sample, X 2 (1) = 28.39, p < 0.001.
Special needs/disability status of child participants
Just over 60% of the studies reviewed included children with disabilities and/or delays as participants (see Table 1 ). The majority of those studies were in the non-poverty subgroup, X 2 (1) = 65.81, p < 0.001.
Almost half of the studies that included children with disabilities reported including children with autism or autism spectrum disorder (ASD) but only one was included in the low-SES/poverty subset, Note. Categories may not total 100% as survey items were not mutually exclusive.
X 2 (1) = 38.02, p < 0.001. Studies including participants with a developmental disability, were however more likely to be included in the low-SES/poverty subset, X 2 (1) = 6.38, p < 0.05. Further statistical differences by SES group were not detected for studies including children with speech/language delays, Down syndrome, or other disabilities.
Risk factors experienced by child participants
Over 40% of the studies reviewed included children who experienced one or more risk factors (e.g., low-SES/poverty, low academic performance, teen or single parent, low parental education, parental depression) (see Table 1 ). Risk factors were, however, not identified or reported for almost 60% of the studies in the full sample of studies for this survey topic. Close to one third of the studies reported including children from low-SES or poverty backgrounds. Under 10% of the studies reviewed reported whether children lived in single-parent households; the majority of those studies were also included in the low-SES/poverty subset, X 2 (1) = 12.47, p < 0.001. When studies reported parent education level, most included parents who either completed high school or an equivalent. However, the majority of the studies reporting that parents had not completed high school were included in the low-SES/poverty subset, X 2 (1) = 15.31, p < 0.001. Reported parental mental health issues were also more prevalent in the low-SES/poverty subset of studies, compared to the studies in the non-poverty sample, X 2 (1) = 10.25, p = 0.001. Similarly, parental substance abuse was reported as a risk factor in studies included in the low-SES/poverty subset, with none reported for the nonpoverty sample, X 2 (1) = 11.64, p = 0.001. Finally, just over 10% of studies identified children at-risk because of low pre-academic and/or literacy skills and over half of those studies were included in the low-SES/poverty subset of studies X 2 (1) = 5.22, p < 0.05.
Characteristics of adult participants
Research Question 2
To address Research Question 2, we analyzed the characteristics of the adults who were the recipients and/or who delivered the interventions to young children in child care or through intervention programs. Adults who participated in the studies included child care providers, early educators, special educators, paraprofessionals, researchers and therapists, speech and language pathologists, as well as parents and guardians along with interventionists (Table 2) . No statistically significant differences were detected between the characteristics of adults participating in studies by SES. Note. N = 190. Categories may not total 100% as survey items were not mutually exclusive.
Early education teachers, child care providers, therapists, and research assistants were reported as delivering the intervention(s) in the majority of the studies analyzed. Close to half of the studies reported that adults were the recipients of training or professional development in the intervention. Adults were the direct recipient of the intervention in just over 16% of the studies.
Out of the 76 studies that included teachers and early childhood personnel, most did not specify the level of adults' education (n = 54) (see Table 2 ). Across studies, no differences were found for level of adult education by SES. With so few studies reporting information about adults' education, caution in interpretation of results is recommended.
The distribution of studies in which early childhood personnel were reported to be White, Black, and/or Latino/a was similar across these racial/ethnic groups however, this information was reported for only 12% (n = 9) studies. Similarly, home language status of early childhood personnel was not reported in the majority of studies and therefore, caution is recommended when interpreting findings.
3.3. Intervention and/or strategies described 3.3.1. Research Question 3
To address research question 3, we analyzed studies to describe what interventions or strategies were used to enhance the communication and language development of children, in addition to the procedures used to deliver interventions. These results are presented in Tables 3 and 4. In just over three quarters of the studies surveyed, investigators reported that an intervention package and/or a combination of strategies (i.e., dialogic, shared book reading, milieu or responsive teaching) was used to improve child language outcomes. In contrast, just under a quarter of the studies reported that one or more individual intervention components or strategies were evaluated (e.g., modeling, commenting, and labeling). Use of intervention packages or strategies varied as to whether or not the study included low-SES/poverty participants, X 2 (1) = 5.64, p < 0.05, with a higher percentage, 86%, of the studies in the low-SES/poverty subset (n = 66) reporting evaluation of an intervention package. Individual strategies, components, or practices were instead more likely to be evaluated in studies including non-poverty samples, 29%, compared to 14% of studies in the low-SES/poverty subset. Note. N = 190. Categories may not total 100% as survey items were not mutually exclusive.
As displayed in Table 3 , modeling was the strategy most often reported to be used in the studies reviewed. Modeling was more often reported to be used as a strategy in studies in the non-poverty sample, compared to the low-SES/poverty subset of studies, X 2 (1) = 3.64, p = 0.05. Dialogic/shared book reading intervention packages were reported to be used in close to 15% of the studies reviewed. The plurality (19) of those studies were included in the low-SES/poverty subset of studies, X 2 (1) = 15.89, p < 0.001, compared to just (9) studies in the non-poverty sample. Targeted vocabulary interventions were reported for just about 10% of the studies reviewed. For targeted vocabulary interventions, differences were found between studies in the low-SES/poverty subset compared to those in the non-poverty group, with more vocabulary intervention studies reported for the low-SES/poverty subset of studies, X 2 (1) = 7.52, p < 0.01.
Interventions described as using milieu or prelinguistic milieu teaching were reported in 12% of the studies. Studies evaluating milieu teaching interventions were less likely to report including children from lower-SES/poverty in their samples. Similarly, interventions characterized as verbal interaction strategies promoting communication exchanges were reported in just under 10% of the studies; the majority of which did not report including children from low-SES/poverty backgrounds. Differences by SES groups did not reach statistical significance.
Responsive teaching interventions and those described as increasing adult responsiveness were reported in just over 10% of studies reviewed (see Table 3 ). Statistically significant differences by SES group were not detected for this intervention package either. Strategies including expansions or recasting were reported in close to 7% of the studies reviewed. Labeling and commenting as well as time delay strategies, were used in a similar number of studies. Although not statistically significant, these strategies were reported to be used more often with non-poverty samples. Studies describing interventions focused on either receptive or expressive teaching strategies were reported in just a few of the studies reviewed. No differences by SES were detected for studies using receptive or expressive teaching techniques. Given the small numbers of studies analyzing these intervention strategies, caution in interpretation is advised.
Other strategies and interventions reported
Interventions described using terminology that differed from the coding categories for intervention studies were coded under "Other" intervention techniques and grouped into general categories (e.g., naturalistic, prompting, guided practice, facilitation, token and/or reinforcement, direct instruction, phonological awareness) (see Table 3 ). Interventions and strategies listed were not mutually exclusive; as a result, more than one intervention package and/or strategy could be reported. The use of augmentative and alternative communication devices (AAC) was reported as an independent variable in 11 studies, none of which included studies in the low-SES/poverty subgroup, X 2 (1) = 6.21, p < 0.05.
Intervention delivery procedures
Length of intervention
In Table 4 , we report the range of the length of intervention delivery, as well as the duration of interventions and methods used to deliver interventions to child participants. The majority of studies reported interventions lasting between 2 and 8 months. Studies conducted for a shorter duration, ranging from 2 to 8 weeks were reported more often than studies in which the reported intervention length exceeded 9 months. Intervention length was not reported, or was unclear for almost 20% of studies reviewed. In our analyses, differences in study length/duration across time were noted for those studies including children from low-SES/poverty samples, compared to those that did not, with the longest studies reporting the inclusion of children in the low-SES/poverty subset, compared to studies in the non-poverty group (27.3%, 9.7%) respectively, X 2 (5) = 16.21, p < 0.01.
The intended duration of intervention sessions reported in the majority of studies ranged from 30 to 120 min (see Table 4 ). Studies also reported daily or naturalistic intervention implementation with no specific time constraints while others reported variation in time by participant or treatment group. Duration of intervention sessions was not reported or was unclear in close to a quarter of the studies reviewed. Differences by SES group were not found.
Method of intervention delivery to child participants
Interventions were delivered using a variety of methods and agents (see Table 4 ). Play-based intervention delivery methods were reported in 10% of studies reviewed, the majority of which did not report including children from low-SES/poverty populations, X 2 (1) = 5.45, p < 0.05. When used, discrete trial presentation format was reported mostly in those studies not in the low-SES/poverty subset (92% compared to 8%), X 2 (1) = 4.50, p < 0.05. Technology and/or media was the reported means of intervention delivery in almost 10% of studies with no differences detected by SES group.
Intervention delivery agents
Teachers or other adults delivered the intervention in over 80 of the studies reviewed (see Table 4 ). Parents or other family members delivered the intervention in combination with, or with guidance or coaching from, an early educator, home visitor, or therapist in approximately 20% of studies reviewed (this category was not mutually exclusive, but instead permitted coding of multiple intervention-delivery agents). SES-related differences were not detected for studies wherein teachers, interventionists, or parents were reported to deliver the intervention. However, although siblings or peers were included in the delivery of interventions for under 5% of studies, when they were included, it was only in studies that did not report including children from low-SES/poverty backgrounds, X 2 (1) = 3.86, p < 0.05.
Methods of intervention training for adult participants
Descriptions of the methods used to teach interventions and/or strategies were reported in 175 studies out of the full sample (N = 190) . Coaching adults in the use of the intervention and/or performance feedback was the method of intervention delivery most often reported (Table 5) . Group-delivered training or workshops were reported to be used in close to 30% of the studies, with modeling intervention practices reported in just under a quarter of the studies. Differences between SES groups by intervention format were detected in that almost twice as many of the studies in the low-SES/poverty subset used a group workshop format, compared to studies that did not include low-SES/poverty participants (41%; 24%), X 2 (1) = 4.96, p < 0.05. Technology or media use in the delivery of intervention was reported in just over 20 studies, with no differences found for SES group (see Table 5 ). Differences were, however, found for the studies reporting to use manuals or written material in the delivery of training to adults, with 31% of the studies included in the low-SES/poverty subset reporting using manuals or written materials to deliver content, compared to approximately 15% of the studies that did not include low-SES/poverty participants, X 2 (1) = 6.00, p < 0.01. Information regarding the modality of intervention delivery was reported in just over half of the studies. Omission of information about intervention delivery was most prevalent in studies that did not include low-SES/poverty samples (80% compared to 24%), X 2 (1) = 6.27, p < 0.01.
Standards of evidence supporting intervention
To address Research Question 4, we analyzed the quality of the research evidence of the studies surveyed. First, we summarize the results from our analysis of the research design methodology used across the studies. Design standards for group and single subject studies were aligned with those reported in the What Works Clearinghouse Procedures and Standards Handbook (WWC PSH, 2014) and with recommendations outlined in the Division for Early Childhood Recommended Practices (DEC RP, 2014). Given the importance of the measurement of intervention implementation fidelity to child outcomes and replication of studies (Knoche et al., 2010; Wolery, 2011) , we report the extent to which fidelity of intervention implementation was measured. Information regarding the measurement of child and adult outcomes, documentation of psychometric features, as well as intervention effectiveness are reported.
Study research design and analytic methods
Research design and analytic methods were characterized for each study in the full data set (N = 190). The vast majority (92%, n = 174) of studies used quantitative analytic methods; the remainder (8%, n = 16) reported using qualitative or mixed methods. As illustrated in Table 6 , randomized experimental and single subject designs were both commonly reported. Quasi-experimental designs were reported in just over 20% of the studies. Interventiononly designs were used in under 15% of the studies.
The type of research design varied significantly as a function of whether or not the sample included low-SES/poverty participants, X 2 (4) = 20.26, p < 0.001. Randomized and quasi-experimental designs were reported in studies including participants from low-SES/poverty backgrounds (44% and 29%) more often than in studies that did not include low-SES/poverty samples (29% and 16%). Single subject designs were more likely to be used in studies Note. *Type of single-subject design, n= 58. Categories may not total 100% as survey items were not mutually exclusive.
featuring non-poverty samples (41%) than in studies including low-SES/poverty backgrounds (11%).
3.6. Group study design 3.6.1. Nature of control groups and tests of pretreatment equivalence Of the studies using randomized or quasi-experimental designs (n = 104), no-treatment/business-as-usual controls were reported in 56% (n = 58) of studies. Studies including comparison groups with a specified treatment control were reported for 59% of studies (note that these categories were not mutually exclusive). Notreatment/business as usual controls were more often reported in studies featuring participants from the low-SES/poverty subset, X 2 (1) = 8.20, p < 0.01, with 59% (n = 34) of those studies reporting using no treatment/business-as-usual controls, compared to only 41% (n = 24) of the non-poverty sample studies. In studies of nonpoverty samples, 64% (n = 39) used a comparison group with a specified treatment; this type of control was used in only 36% (n = 22) of studies of low-SES/poverty samples, X 2 (1) = 6.04, p < 0.05.
In this same group of 104 studies using randomized or quasiexperimental design, group equivalence prior to treatment onset was reported to have been established on at least one variable (e.g., parent education, child expressive language ability, etc.) in 66% (n = 69) of studies. Establishment of group equivalence prior to treatment onset did not differ as a function of the low-SES/poverty status of the sample.
Single subject design
The most commonly reported single-subject design used to analyze results was a multiple baseline design (see Table 6 ). Reversal and alternating treatment designs were reported in approximately 20% of the single-subject studies. Additional singlesubject designs reported by investigators included multi-element, changing-criterion or parallel treatment designs; comprising over a quarter of the single-subject study designs reported.
Most of the studies (71%; n = 41) using single-subject methodology reported that the baseline condition was controlled or adapted. In 24% (n = 14) of the single-subject studies, baseline was described as business as usual. Differences by SES group were not detected in analyses of baseline conditions for single-subject studies.
Methodological design standards for single-subject studies
Twenty-two percent (n = 13) of the single-subject studies reviewed met single-case research design standards "Without Reservation," using the standards outlined by Kratochwill et al. (2013) . Specifically, studies meeting the highest level of design standard were studies reporting: 3 attempts to demonstrate an intervention effect with at least 5 data points in each condition phase, measurement of interobserver agreement for at least 20% of data collected, and mean interobserver agreement across condi- Note. N = 89. Categories may not total 100% as survey items were not mutually exclusive.
tion phases of at least 0.8-0.6 for Kappa. Approximately 38% (n = 22) of studies met design standards "With Reservation." Close to 35% (n = 20) of studies appeared to not meet adequate research design standards with insufficient information provided for 5% (n = 3) of the studies. Differences reaching statistical significance were not found for studies included in the low-SES/poverty subset compared to the non-poverty group in terms of meeting recommended research design standards. In analyses of design standards across specific intervention packages or strategies we did not detect statistically significant differences.
Fidelity of intervention
Intervention fidelity was reported in almost half of the 190 studies surveyed and results are summarized in Table 7 . Of those studies reporting the measurement of intervention fidelity, over three quarters reported strong to moderate measurement of intervention fidelity, defined generally as providing detailed description of frequently measured adherence or implementation of the intervention evaluated, including a plan for rectifying inaccurate implementation. For just under a quarter of the studies reporting fidelity, measures were determined to be weak or inadequate (e.g., description as to how it was measured, frequency, and/or utility of measurement not rigorous) (see copy of Coding Survey in online Supplementary materials).
Techniques used to measure intervention fidelity included direct observation, checklists, and/or rating scales, video recording, and logs. The number and percentage of studies reporting use of each method are provided in Table 7 . Studies reported using all methods, with logs used least frequently. The mean level of intervention fidelity was reported in 89 studies in which fidelity was measured, with 48% (n = 43) reporting that the mean fidelity was high throughout the study (e.g., equal to or greater than 85%). Investigators in seven studies reported that the mean fidelity level was adequate throughout their study with scores between 70 and 84%. For most of the studies, 92% (n = 82), barriers to measuring intervention fidelity were not discussed. Statistical differences by SES subgroup for intervention fidelity were not detected.
Measurement of child outcomes
Measurement of child language outcomes was reported in 96% (n = 182) of the studies reviewed. Approximately half of those studies reported using standardized or norm-referenced measures to assess child language outcomes. The largest proportion, 67% of studies reporting to use standardized norm-referenced measures, were from the low-SES/poverty subset of studies, X 2 (1) = 11.66, p < 0.001.
Author-created outcome measures (measures developed by the investigators) were used in just over 40% of studies (Table 8) . Language samples (direct observations) were reported in a simi- Note. Categories may not total 100% as survey items were not mutually exclusive.
lar number of studies (n = 67). Language sampling measures were, however, more often reported in studies that did not include children from low-SES/poverty backgrounds, with 79% (n = 53) of studies reporting to use language sampling techniques, compared to only 21% (n = 14) of studies in the low-SES/poverty subset, X 2 (1) = 9.47, p < 0.01. Curriculum-or criterion-based measures, un-normed standardized measures, progress monitoring measures, as well as self-report measures, were used to document child outcomes in many of the studies (see Table 8 ). SES group differences by measure were not detected.
Psychometric properties of measures
Psychometric information or descriptions of technical adequacy (e.g., reliability, validity) were reported for some, or all, measures for 38% (n = 72) of the studies reviewed in the full sample. Reliability evidence for some, or all, measures were reported in just over 35% of studies, and validity information was reported in just under 20% of studies. No differences were found between levels of psychometric information reported for the full sample, compared to that reported in the low-SES/poverty subset of studies.
Observational measures
The use of automated observation measures (i.e., audio-or video-recordings) were reported in slightly over a quarter of the studies reviewed (Table 8) . Of those studies reporting the use of automated measures, fewer were conducted with samples that included children from low-SES/poverty backgrounds, X 2 (1) = 6.50, p = 0.01. As noted in Table 8 , non-automated observational measures of child outcomes were reported in just over 10% of the studies reviewed with no differences detected between studies including children from low-SES/poverty backgrounds compared to those that did not. Authors reported using researcher-created observational measures in just over 10% of studies reviewed; only a small number of those studies included children from low-SES/poverty backgrounds, X 2 (1) = 6.60, p < 0.01.
Reliability measurement of observation measures
A majority of studies using observational measures reported that assessors were trained to some specified criteria (see Table 8 ). Observer interrater reliability on observation measures was reported for over three quarters of the studies, with 94% (67) of those studies reporting Kappa scores between 0.6-0.8. In approximately 77% (n = 55) of the studies reporting reliability, authors stipulated that reliability was measured for at least 20% of sessions across all experimental conditions. Measurement of reliability at this level was found to be more frequent for studies including nonpoverty samples (83%) than for those including poverty samples (59%), X 2 (1) = 4.44, p < 0.05. Assessors were partially or fully naïve to the experimental condition in only 26% (n = 50) of studies reviewed.
Treatment of missing data
In just over half (51%; n = 97) of the total sample of studies reviewed (N = 190) , no missing data were reported, or data sets were reported to be complete. It was far more common to have complete data in the non-poverty samples, compared to studies that included children from low-SES/poverty backgrounds (83% compared to 18%). Because missing data were more common in studies including children from low-SES/poverty backgrounds, exclusion of missing data and imputation were more common for the studies in the low-SES/poverty subset, X 2 (2) = 28.91, p < 0.001.
Intervention outcomes
Outcome areas measured for child participants included expressive and receptive language or vocabulary (Table 9) . While SES-related differences were not found in the number of studies measuring expressive language, measurement of receptive language was more often reported in studies included in the low-SES/poverty subset, compared to the non-poverty sample (63% versus 37%), X 2 (1) = 10.61, p < 0.001. Studies reporting measurement of literacy outcomes were more prevalent as well in the low-SES/poverty subset of studies (48%; 14%), X 2 (1) = 26.35, p < 0.001. For studies measuring social communication outcomes, the opposite pattern was seen, with a higher proportion conducted with children who were not reported to be from low-SES/poverty backgrounds (34% compared to 11%), X 2 (1) = 11.42, p < 0.001.
In addition to language outcomes, studies also reported measuring social-emotional development as well as child aptitude and/or school readiness (see Table 9 ). Differences across SES groups were not found for the number of studies measuring either of those child outcomes. Although reported less frequently, when outcomes related to the use of sign language or AAC devices were reported, none included children from low-SES/poverty backgrounds, X 2 (1) = 5.13, p < 0.5. Measurement of outcomes related to joint attention and conversational turns were reported in fewer than 2% of the studies, with no differences found across SES groups.
Analytic strategies used to report outcomes
The primary data analytic strategies used to analyze data in the studies reviewed included graphical display, analysis of variance or covariance (ANCOVA), descriptive statistics, multivariate analysis of variance or covariance (MANCOVA), multi-level modeling and/or hierarchical linear modeling, and multiple regression (Table 10) . Differences in analytic strategies employed in studies represented in the low-SES/poverty subset, compared to studies that did not include children from low-SES/poverty backgrounds, were found for use of graphical display (23% for the low-SES/poverty subgroup, compared to 77% of the non-poverty group), X 2 (1) = 9.12, p < 0.01. Note. Categories may not total 100% as survey items were not mutually exclusive.
Analysis of variance (ANCOVA) techniques were reported to be used in studies including children in the low-SES/poverty subset to a greater extent than in the non-poverty studies (50% compared to 23%), X 2 (1) = 13.87, p < 0.001. Although multivariate analysis of variance (MANCOVA) strategies were used less frequently, they were reported to be used more often in studies included in the low-SES/poverty subset, 17% (n = 11), compared to the non-poverty group, 6% (n = 7), X 2 (1) = 6.10, p < 0.5.
Studies reporting effect sizes
Analysis of effect size for outcomes was reported for 32% (n = 60) of studies out of the total sample of studies surveyed. Proportionally, effect size was reported more frequently in studies included in the low-SES/poverty sample, 47%, compared to just 23% of the studies in the non-poverty sample, X 2 (1) = 11.08, p = 0.001.
Effect size reporting was also differentiated by study research design methodology, X 2 (1) = 18.59, p < 0.001. Studies using randomized-control group designs (n = 65) were more likely to report effect size statistics (55%) than studies using other research designs (e.g., quasi-experimental, single subject, or intervention-only) (33%; 9%; 22% respectively).
Chi-square analyses were conducted to document the degree to which investigators reported effect sizes across interventions. When Dialogic/shared book reading interventions were analyzed (n = 28), there was a higher probability that effect size statistics would be reported, 61% (n = 17), compared to 39% (11) in which effect size analyses were not reported, X 2 (1) = 12.90, p < 0.001. Similarly, when vocabulary interventions were reported (n = 19), it was also more likely that effect size statistics were reported, 68% (13), compared to 32% (n = 6) studies in which effect sizes were not reported, X 2 (1) = 13.26, p < 0.001. In contrast, studies investigating verbal interaction (n = 18) were less likely to report effect size statistics, 94%, X 2 (1) = 6.23, p < 0.05.
Across the studies reviewed, 96% (n = 183) reported that the intervention/strategies evaluated were successful in achieving the stated purpose for all or some groups and outcomes. In only 4 studies, did authors report that the intervention failed to achieve its stated purpose.
Social validity/acceptance reported
Analysis of the acceptability or social validity of the intervention was only reported in 13% (n = 24) of the studies included in the full sample (N = 190) . Of those studies reporting information about the acceptance or social validity of the intervention studied, 63% (n = 15) reported high levels of acceptance with the intervention by recipients and participants (e.g., parents, teachers, interventionists). Moderate acceptance levels were reported for 21% of studies. No differences for social validity were found by SES group. Given the small number of studies reporting social validity overall, caution is recommended in interpreting these results.
Limitations reported
Limitations of studies were reported by authors primarily for issues related to internal and/or external validity (e.g., sample, attrition, measurement, intervention implementation dosage, fidelity, or design). Approximately 65% (n = 124) of studies reported some limitations regarding internal and/or external validity. In just over 6% (n = 11) of studies, authors reported some limitations of their study for diverse learners or for diverse language and/or culturally or ethnically diverse populations. However, differences were not detected in reported limitations between studies that included low-SES/poverty populations and those studies that did not.
Future recommendations reported
Recommendations for future research were provided in 76% (n = 144) of the studies reviewed. Close to 47% (n = 89) of the studies provided practice recommendations. No differences in terms of recommendations were found for studies included in the low-SES/poverty subset, compared to the non-poverty sample studies. However, differences were found in whether policy recommendations were provided between studies that included low-SES/poverty populations (67%; n = 10), compared to those that did not (33%; n = 5), X 2 (1) = 7.32, p < 0.01.
Discussion
The purpose for this survey was to characterize the research literature examining communication and language interventions that have been implemented by non-parental caregivers in child care, early learning, and intervention programs. We expected the distribution of research studies to be far from uniform across these features, as many factors influence the design and implementation of projects, including societal and individual judgment of importance, research funders' priorities, availability of interventions with some prior evidence of effectiveness, ability to recruit both settings and families, demographic differences, and many more. Nevertheless, we felt that surveying the state of the intervention research, documenting the strengths and gaps in the literature, and examining interventions and practices delivered by caregivers in child care and early intervention was useful for the design, implementation and interpretation of future research. Approximately one-third of the studies surveyed specifically reported including some children from low-SES/poverty backgrounds in their samples, although it was often not clear how much variability was in the sample in this respect. Participants in studies are often recruited from one program or setting (e.g., a single program or classroom). Consequently, we have demonstrations of communication and language interventions being delivered to ill-defined populations under generally narrow conditions. Demonstrations taken to scale across multiple programs, early childhood service systems (i.e., EHS, HS, Parents as Teachers, Part C early intervention, and community-based child care), as well as community-health organizations, await further exploration (Greenwood et al., 2017; Hassinger-Das et al., 2017) .
Participants and settings
Sample sizes were generally small across studies, with over onethird of the studies including 10 or fewer child participants, and fewer than 10% reporting the inclusion of samples larger than 200. When attrition was reported, it was higher in studies in the low-SES/poverty subset than in studies of non-poverty samples. For the most part, studies included preschool-aged children between the ages of 3 and 5 years. Surprisingly few intervention studies have focused on infants despite evidence suggesting that poverty and associated risk appear to exert their influence early in a child's life, prior to age 3 (Reynolds, Rolnick, Englund, & Temple, 2010) , and evidence for the importance of those earliest years for language, social and schooling outcomes (e.g., Hart & Risley, 1995 , 1999 Fernald et al., 2013; Rowe et al., 2012; Romeo et al., 2018; Walker et al., 1994) . Studies that did include infants were more likely to include children from low-SES/poverty backgrounds who may be most vulnerable to deficiencies in language learning. The very low number of studies including infants and younger toddlers may have been driven more by convenience or policy than by scientific design. There are fewer openings in child care programs for infants and correspondingly higher adult-infant ratio requirements as well as smaller classrooms that cost more to maintain and for which there is no publicly-funded platform (Aber, 2012; Ruzek, Burchinal, Farkas, & Duncan, 2013) .
Child-directed interventions addressing communication and language are more often initiated when children are close to their third birthday and expected to be communicating beyond a prelinguistic level. Given the large variability as to the age at which children begin to use words -typically beginning at 12 and 15 months but sometimes not until 24 months -and when they are expected to be more proficient at communicating (closer to 3 years), it may be that the impetus to include younger toddlers or infants in language-focused studies is not evident until it is clear that they are not meeting developmental milestones (e.g., Warren & Walker, 2005) .
Race and ethnicity
Reporting of race/ethnicity and home language in studies was also infrequent, with just under a quarter of the studies reporting information about the race and/or ethnicity of child participants, and just over a quarter, reporting home language status. When it was reported, race and/or ethnicity was more common in studies of low-SES samples. With the overrepresentation of minority and linguistically diverse children in low-SES/poverty households, these results, while perhaps not surprising, are an important indicator of continued economic disparities experienced by children from racial, ethnic, and linguistically diverse homes (e.g., Hammer et al., 2014; Hoff, 2013) . Underreporting of demographic information of child participants decreases the potential for gathering information about how interventions may or may not be beneficial for children from diverse racial, ethnic, or linguistic populations.
Children with disabilities
Children with disabilities were included in over 63% of the studies reviewed. Unlike studies including children from diverse racial/ethnic, and linguistic backgrounds, studies that included children with disabilities were less likely to be part of the low-SES/poverty study subset or less often included SES information in descriptions of study samples. Children with ASD were reported to be participants in almost half of the studies reporting disability status. This may be due to the fact that children from racial/ethnic and linguistically diverse backgrounds are less likely to receive an ASD diagnosis, compared to children from majority groups (e.g., Mandell et al., 2009 ). Tek and Landa (2012) report for example that more subtle communication delays are likely to go undetected for minority toddlers, contributing to a delay in diagnosis and timely receipt of intervention.
Teacher and interventionists
Most of the studies surveyed did not specify the level of education attained by teachers or other early childhood staff who delivered interventions. Given that teacher level of education is associated with quality of teaching (e.g., Love et al., 2012; Pianta et al., 2005; Snyder et al., 2012) , the omission of information concerning teacher and/or therapist education level or training level makes it more difficult to replicate intervention studies.
Cultural and linguistic background of educators and interventionists
Also notable was the lack of demographic information concerning the teachers, child care providers, and other interventionists. Cultural and linguistic factors may have a significant impact, either positive or negative, on the effect of an intervention. Without this information about studies, there is a major void in the information needed to interpret and replicate intervention studies. For example, in some studies in which there may be a mismatch between children's home language and the language in which the intervention was delivered child outcomes may be impacted negatively (e.g., Castro, Páez, Dickinson, & Frede, 2011; Hammer et al., 2014) .
4.2. "What" and "how" of early communication and language studies 4.2.1. Adult-directed professional development
Most studies described interventions taught to adults who then delivered the intervention to children or taught others how to implement. Group training workshops were more likely to be the format for adult training used in studies included in the low-SES/poverty subset. Although there are no definitive recommendations in terms of format for adult professional development related to child language outcomes (e.g., Markussen-Brown et al., 2017) , quality and intensity of interaction in classrooms and not necessarily the professional development format, appear to be most associated with positive child outcomes (e.g., MarkussenBrown et al., 2017; Snyder et al., 2012) . That said, providing instruction through single workshops alone has not been associated with lasting adult or child outcomes (Sheridan, Edwards, Marvin, & Knoche, 2009; Snyder, Hemmeter, & Fox, 2015) .
Child-focused language interventions
Most of the studies included in this survey reported delivering an intervention package (e.g., dialogic and shared storybook reading, milieu and responsive teaching) or combination of strategies or practices to children. For those that did not, investigators reported analyzing individual intervention strategies (e.g., modeling, prompting, expansion, imitation, time delay, commenting and labeling) that, in many cases, are also components of an intervention package. Our analysis revealed that studies of intervention packages, combinations, or hybrids of practices or strategies were more likely to be conducted with samples of children included in the low-SES/poverty subset of studies. This may well be a result of individual strategies being part of interventions more often delivered to children with disabilities, and ASD in particular. Modeling for example was reported to be used more frequently in studies that did not include children from low-SES/poverty backgrounds and more often reported to be used with children who have disabilities (e.g., Schreibman et al., 2015) .
Close to a quarter of the interventions surveyed were described variously as milieu teaching, enhanced milieu, or prelinguistic milieu communication (e.g., Hart & Risley, 1975; Yoder & Warren, 2002; Kaiser et al., 2000) . Given the array of terms used to describe milieu teaching interventions and component strategies (e.g., commenting, time delay) across language intervention packages (i.e., dialogic reading), the extent of the use of milieu teaching in child care and intervention programs may be underrepresented in the literature (Warren & Walker, 2005) . Although milieu (e.g., Harjusola-Webb & Robbins, 2012; Warren et al., 2008) , and responsive teaching interventions (e.g., Tannock et al., 1992) , have been reported to be effective in studies conducted in child care (e.g., Smith, Warren, Yoder, & Feurer, 2004) , they have primarily been implemented with parents of children with disabilities under clinical application and are not necessarily part of the curriculum in child care or intervention programs (Schwartz, Carta, & Grant, 1996; Smith et al., 2004; Walker, Bigelow et al., 2008) .
Intervention implementation fidelity
Only half of the studies reviewed reported the measurement of intervention fidelity using direct observation, checklists and/or rating scales. The quality of fidelity measurement was determined to be weak or inadequate in close to 20% of the studies surveyed. Constraints on the quality of child care and community-based programs serving infants and young children in terms of teacher education and teacher-child ratios, for example, have direct implications for how well interventions can be implemented and the potential for interventions to improve language outcomes (Hindman & Wasik, 2013; Justice et al., 2008; Lin & Magnuson, 2018; Vernon-Feagans et al., 2013) . Poor resources, high child-to-staff ratios (Burchinal et al., 2000) , limited opportunities for professional development or intervention support (Snyder et al., 2012) , make it less likely that practices related to positive outcomes can be implemented with high fidelity (Dunst et al., 2013; Warren & Walker, 2005) .
Increased specificity of fidelity across intervention design, training, delivery, and receipt, as recommended by Gearing et al. (2011) could provide the structure needed for the measurement of intervention fidelity and facilitate the successful replication of studies (Dunst et al., 2013) . Fidelity measurement, therefore, remains an important area requiring more attention.
Assessment issues
Most studies reported using standardized norm-referenced measures, and this was most common in studies of low-SES/poverty samples. The overrepresentation of children from minority backgrounds in the low-SES/poverty subsample, and concerns as to the lack of representation of economically, culturally and linguistically diverse children in normative samples, calls into question the validity of these measures for diverse language learners (e.g., AERA, 2014; Bagnato, Neisworth, & Pretti-Frontczak, 2010; Hammer et al., 2014; Laing & Kamhi, 2003; Larson, 2016) . Additionally, the lack of sensitivity of standardized norm-references to measure intervention change (e.g., Akers et al., 2016; Greenwood, Carta, & McConnell, 2011; Odom et al., 2005) calls into question the reliance on standardized norm-reference measures. This is particularly relevant for infants and young children from economically, culturally and linguistically diverse backgrounds, including children with disabilities.
Observational measures, including language sampling, and other measures of social communication were also more likely to be conducted in studies with non-poverty samples, whereas studies reporting measurement of receptive language were more likely to be in the low-SES/poverty subset. These patterns suggest that fewer studies with low-SES/poverty samples are providing interventions focused on expressive or social communication skills. Further, with few measures of prelinguistic and early communication sensitive to intervention efforts (e.g., Walker, Carta et al., 2008) , the logistics involved in measuring communication and language outcomes for infants and young children remains a potential barrier to accurate and sensitive intervention measurement (e.g., Bagnato et al., 2010; Greenwood et al., 2011) .
Missing or incomplete datasets were reported in about half of the studies reviewed and were more likely to be reported for the studies included in the low-SES/poverty subset. Using the criteria recommended by Kratochwill et al. (2013) for the 58 single-subject studies, the quality of evidence was highly variable. This information has implications for future study design and the need to replicate studies using updated methodological standards for evidence-based practice.
Effect size statistics were reported for only 32% of the studies reviewed, and most commonly reported in studies that included children from low-SES/poverty studies. Effect size metrics were more likely to be reported in studies analyzing dialogic/shared book reading and vocabulary interventions and less likely for studies analyzing verbal interaction. Effect size reporting related to research design, study sample size, and type of measure (e.g., standardized norm-reference measure, researcher-developed measure) in our sample are noteworthy. For example, it was more likely that effect sizes were reported for studies in which randomized-treatment designs were used; less likely for quasiexperimental and single-subject design studies. Overreliance on effect size metrics for language intervention studies with early childhood populations might therefore lead to conclusions skewed toward larger N studies. Using predominantly randomized treatment designs employing standardized norm-referenced measures that may not be representative of ethnic or linguistically diverse populations, aligned with intervention target behaviors, or sensitive to intervention behavior change (Bagnato et al., 2010; Cook & Odom, 2013; Hammer et al., 2014; Snyder, 2006) . As noted by Cook and Odom (2013) , the relationship between efficacy and implementation in determining impact is synergetic. Understanding the contributions and limitations of intervention research relative to implementation remains critical (Blase, Van Dyke, & Fixsen, 2009; Walker, 2011) .
How much do we really know about this intervention research?
Perhaps the most surprising finding from this survey is the degree of missing information. Information that was frequently omitted in the studies reviewed is of great importance for interpreting research results and ultimately for practice. For instance, the degree of SES and race/ethnicity variability in study samples, the training and cultural and linguistic background of child care providers and teachers, how well groups were matched in quasi-experimental designs, the level of fidelity of intervention implementation and its relation to child outcomes, attrition, and effect sizes are important if studies are to inform practice. A valuable innovation of the field would be the adoption of a consistent framework for designing, implementing and reporting intervention studies. Guidelines established by the Consolidated Standards of Reporting Trials Consort Group (Schulz, Altman, & Moher, 2010) for randomized trials, may be a resource. The What Works Clearing House Procedures and Standards (WWC) in addition to quality indicators for conducting group and quasi-experimental studies and standards for single-subject design studies (Kratochwill et al., 2013) , are resources for guiding the design of intervention studies. Gearing et al. (2011) also provide a general guide to increase fidelity procedures in community-based social and behavioral research.
Summary of strengths of the literature
Strengths emerging from this survey of communication and language intervention studies are summarized below:
• There is a substantial inventory of published intervention studies addressing early language and communication for young children with and without disabilities.
• Interventions are delivered using primarily modeling, play-based methods, adult-child interaction, discrete trial, and some technology and media.
• Dialogic/shared book reading interventions were more likely to include children from low-SES/poverty backgrounds.
• Standardized, norm-referenced, language sampling, observational and author-created measures with acceptable reliability and validity were used to document outcomes.
• Studies analyzing interventions using group comparisons were likely to specify treatment controls and to document that comparison groups were equivalent. • When measured, intervention implementation fidelity was reported to be strong.
• Effect size was reported for over half of the randomized trial studies and were most likely to be reported for dialogic/shared book reading and vocabulary interventions.
• In most of the studies, the interventions tested were reported to have a positive impact.
Acknowledging the gaps and needs
In addition to the over-arching problem of incomplete reporting of sample characteristics and methods, several gaps, or limitations in the literature, seem especially important for future intervention research:
• Infants and toddlers -children below 3 -have been understudied, despite evidence that intervention at an early stage can have a major impact on children and families.
• Interventions addressing communication and language should be implemented in settings serving children from low-SES/poverty backgrounds.
• The interaction of disability status and low-SES/poverty needs more careful analysis.
• Future studies should include culturally/linguistically diverse infants and young children.
• Larger samples are needed to estimate effect size, and to study individual differences in response to intervention.
• Professional development, implementation, and fidelity issues have not received the attention they warrant for understanding the scale up and broader impact of intervention.
• There is a need for replication across different settings in which children receive services.
• Designs that go beyond evaluating an entire package against a control group, either by comparing related interventions or systematically comparing variations are needed.
• Overreliance on standardized norm-reference measures may not provide accurate measurement of children from diverse cultural/linguistic and SES backgrounds.
• There is a need for measures that are sensitive to intervention change and inform practice.
• Generalization of intervention effects to new environments has seldom been examined.
• Interventions should be taken to scale in child care and early intervention programs.
Conclusions
Findings from this systematic survey of the literature reporting the characteristics of published intervention studies conducted by non-parental caregivers in child care, early learning, and early intervention programs, highlight a number of issues relevant to identifying interventions that have potential to address the word gap. They give both grounds for the promise of intervention to address this topic, and an awareness of limitations that need to be addressed for those efforts to be successful. Perhaps the greatest need is for more transparency and consistency in research and research reporting so that individual studies can be replicated and evidence translated and integrated into practice. The results obtained so far provide convincing evidence that early language development can be facilitated under challenging conditions, and the research described in this paper suggests some specific tools for doing that even better.
